The larger genomic RNA of Helicoverpa armigera stunt tetravirus encodes the viral RNA polymerase and has a novel 3'-terminal tRNA-like structure.
In this paper we report the complete nucleotide sequence of the larger segment (5312 nucleotides) of the bipartite RNA genome of Helicoverpa armigera stunt tetravirus (HaSV). HaSV therefore becomes the first member of the Tetraviridae, a virus family with a host range restricted to lepidopteran insects, whose genome has been completely sequenced. HaSV RNA 1 encodes a 187K protein which includes three domains conserved in RNA-dependent RNA polymerases of RNA viruses in the alpha-like superfamily. Analysis of the replicase sequence confirms the status of the Tetraviridae as a distinct family within this superfamily, which includes animal, plant, and insect viruses, and shows the least-distantly related replicase for all three domains to be that of the hepatitis E virus. Another feature of the nonpolyadenylated HaSV genomic RNAs is a well-conserved 3'-terminal tRNA-like structure, the first such structure discerned in an animal virus. However, in contrast to the tRNA-like structures on some plant virus RNAs, the HaSV structure, which has a valine anticodon (CAU), appears to form without a pseudoknot and therefore resembles authentic tRNA(Val) more closely than do the plant viral structures. The implications of these observations for our understanding of RNA virus evolution are discussed.